1 

us* 

_l 

0 V 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 1 of 15 




1/15 



FIG. 1 



COMPOSITE 




210 

L 



GENERATION 
LASER 



DETECTION 
LASER 



OPTIONAL 
OPTICAL 
PROCESSOR 



SCANNER OPTICS 

FIG. 2 



235. 



INTER- 
FEROMETER 



230 



260 
/ 




SYSTEMS- 






• CONTROL 

• MONITORING 






DATA- 






• ACQUISITION 

• PROCESSING 

• ARCHIVAL 

• DISPLAY 




s 

j 270 




FIBER 
OPTIC 
INPUT 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 1 0/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 2 of 15 

2/15 



DETECTION 
LASER 
FOCUS 
OPTICS 

~~7 — 

320 



440- 



SMALL 
APERTURE 
OPTICAL 
SCANNER 





SMALL 
APERTURE 
COLLECTION 
OPTICS 

T 

450 



FIG. 4 




^310 



1 11-^— GENERATION LASER 
^ELECTRICAL SIGNAL:Y=f(D) (RANGE DATA) 



FIBER OPTIC OUTPUT TO INTERFEROMETER 
OR POSTCOLLECTION OPTICAL AMPLIFIER 



GPS MOUNT 




I FIG. 5 A 

I I I 
t I I 

II PART 
Si' SURFACE 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 3 of 15 

3/15 




REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE' WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US PageJ_ofl5 



26 



START ) 



5/15 



FIG. 7 





REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 6 of 15 

6/15 





REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 

' Express Mail: EV 323452545 US Page 7 of 15 






REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 8 of 15 




1 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 




REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 10 ot 15 

10/15 







Q LU 



LU 

en 



■ 





REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 11 of 1 5 

11/15 



FIG. 1 4 
1 

POSITION/REPOSITION 
PART IN THE WORK CELL 



MODEL THE PART TO BE EXAMINED VIA 
CAD MODEL OR EMPIRICAL METHODS 



DETERMINE INITIAL ORIENTATION OF THE 
LASER UT SYSTEM RELATIVE TO THE PART 

i 



GENERATE/RECALL SCAN 
PLAN FOR THE PART 




LOCATE PART IN THE WORK CELL 



CORRECT SCAN PLAN FOR POSITIONING 
ERRORS OF PART WITHIN THE WORK CELL 



SCAN PART, IN MULTIPLE 
SCANS, IF NECESSARY 



DATA MAP TESTING RESULTS 
TO THE PART SURFACE 



ENERGY 
EMITTER 
102 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 12 of 15 



12/15 



RECEPTION 
104 



FIG. 



OBJECT 
100 




CAMERA 



LASER 



FIG 



OBJECT 




REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 13 of 15 



13/15 




I 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 1 0/753 208 
Inventor: Tommy E. Drake, Jr. 019843 0241 
Express Mail: EV 323452545 US Page 1 4 ofl 5 

14/15 



FIG. 2 OA 



FIG. 2 OB 




FIG. 20 C 




zLrLrijtrijittjistii. 



4 



REMOTE LASER BEAM DELIVERY SYSTEM AND 
METHOD FOR USE WITH A ROBOTIC 
POSITIONING SYSTEM FOR ULTRASONIC 
TESTING PURPOSES U.S. Serial No. 10/753,208 
Inventor: Tommy E. Drake, Jr. 019843.0241 
Express Mail: EV 323452545 US Page 15 of 15 

15/15 

4 



FIG. 20 D 






